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Purpose: Progress in identifying genes for deafness together with implementation of universal audiologic screening

of newborns has provided the opportunity for more widespread use of molecular tests to detect genetic forms of

hearing loss. Efforts to assess consumer attitudes toward these advances have lagged behind. Methods:

Consumer focus groups were held to explore attitudes toward genetic advances and technologies for hearing loss,

views about newborn hearing screening, and reactions to the idea of adding molecular screening for hearing loss

at birth. Focus group discussions were recorded, transcribed and analyzed. Results: Five focus groups with 44

participants including hearing parents of deaf children, deaf parents and young deaf adults were held. Focus group

participants supported the use of genetic tests to identify the etiology of hearing loss but were concerned that

genetic information might influence reproductive decisions. Molecular newborn screening was advocated by some;

however, others expressed concern about its effectiveness. Conclusion: Documenting the attitudes of parents and

other consumers toward genetic technologies establishes the framework for discussions on the appropriateness

of molecular newborn screening for hearing loss and informs specialists about potential areas of public education

necessary prior to the implementation of such screening. Genet Med 2006:8(12):779–783.
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Hearing loss affects approximately 3–4:1,000 newborns and
by the end of the first decade of life, an additional 5–9 cases of
permanent childhood hearing loss are identified for every 10
cases present at birth,making it one of themost common birth
defects in the United States.1 Genetic factors account for an
estimated 60% of profound hearing loss present at birth or in
early childhood.2,3 To date, more than 100 genes involved in
nonsyndromic and syndromic deafness have beenmapped and
over 40 genes have been cloned.4 More than half of nonsyn-
dromic hearing loss in children can be attributed to mutations
in a single gene, GJB2 (Gap Junction Beta 2), which codes for
the connexin 26 protein.5

In 1999, U.S. federal legislationmandated the establishment
of early hearing detection and intervention (EHDI) programs
in every state. The goals of the state-based EHDI programs are
to screen all newborns for hearing before one month of age
using audiologic techniques, diagnose the hearing loss no later
than threemonths of age and coordinate appropriate interven-

tion services no later than six months of age.6,7 Discussions
about how to best incorporate genetic services into the current
EHDI program framework have been initiated.8–11 While au-
ditory hearing screening is an effective and relatively inexpen-
sive way to detect hearing loss in the newborn period, a major
limitation is that all forms of prelingual hearing loss are not
expressed at birth and could be missed by EHDI programs
based solely on audiologic testing.1 A parallel molecular
screening strategy to help detect common forms of late onset
prelingual genetic hearing loss could provide a useful comple-
ment to audiologic screening. It also has the advantage of
prompt establishment of the etiology for some of the more com-
mon causes of profound deafness, such asGJB2mutations.
Previous studies have documented the tendency of the deaf

community, a small group of deaf individuals who view deafness
fromacultural or sociological perspective asopposed toamedical
condition,12 to view genetic testing for deafness as something that
will have a negative impact on their community.13,14 However,
more recent studies indicate that members of both the hearing
anddeaf communitiesmaybeamenable togenetic testing to iden-
tify deafness in newborns.15,16 Parents of deaf or hard-of-hearing
children have been shown to have a positive attitude toward ge-
netic testing for deafness, including prenatal testing,17,18 butmost
would not use this information to terminate an affected
pregnancy.17 A recent study which used in-depth interviews to
examine the attitudes of a small sample of deaf individuals toward
genetic testing and informed choice found that support for ge-
netic testing for deafnesswas clear in the presence of full informa-
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tion about all relevant aspects of deafness.19 In this study, partici-
pants emphasized informed choice and maintaining optional
services (such as those providing prenatal diagnosis of deafness)
for those who may wish to use them, but did not express much
support for prenatal diagnosis or termination of pregnancy for
deafness. Studies of hearing young adults and expectant mothers
who had no prior exposure to deaf individuals found that the
majority reported positive attitudes toward genetic testing for
deafness and a general interest in newborn and prenatal genetic
testing.15,20

Given the impending increase in the utilization ofmolecular
testing for hearing loss for preconception and prenatal coun-
seling and as an adjunct to newborn audiologic hearing screen-
ing, we sought to understand the opinions of parents of deaf
children and deaf individuals have about these issues. Specifi-
cally, we explored focus groups participants’ perceptions of
three general topics: 1) genetic testing for hearing loss; 2) au-
diologic newborn screening and early identification and inter-
vention; and 3) the potential to add molecular testing to new-
born audiologic screening protocols.

MATERIALS AND METHODS
Recruitment

Participants were recruited through the Laurent Clerc Na-
tional Deaf Education Center and the undergraduate program
atGallaudet University, and the genetics clinics at bothGallau-
det University and Virginia Commonwealth University. The
study coordinators used flyers, letters, email advertisements,
and phone calls to recruit participants. Hearing parents were
eligible if they had at least one deaf or hard of hearing childwho
was in elementary school. The deaf adults were eligible if they
were either a parent of a child who was in elementary school or
if they were a student at Gallaudet University who was unmar-
ried, without children and between 18 and 30 years of age. A
systematic effort was made to recruit participants of both gen-
ders, of varying race/ethnicity, and educational levels. Partici-
pants were compensated $30.

Procedures

Two experienced focus group moderators were contracted
and matched to each group based on hearing/communication
status and cultural affiliation. An experienced, culturally deaf
moderator led the groups of deaf individuals, which were held
in American Sign Language. Certified sign language interpret-
ers provided simultaneous sign-to-voice interpretation for the
three focus groups with deaf participants. Sessions lasted two
hours or longer in those sessions with more participants, to
provide enough time to ensure that the opinions of all partic-
ipants were documented. All sessions were audio taped and
depending on group size, one or two investigators were present
to take notes and capture nonverbal cues. Investigators present
during deaf sessions were fluent in ASL. Moderators followed
detailed focus group discussion guides developed by the inves-
tigators along with follow-up probes to explore each issue in
depth. Approval for the study was obtained from the Institu-

tional Review Boards of Research Triangle Institute, Gallaudet
University and Virginia Commonwealth University.
The moderators began each focus group by prompting a

discussion of the participants’ general understanding of ge-
netic evaluation and testing. No background information on
these topics was provided. Participants were asked to talk
about their thoughts on genetic technology with respect to
evaluation for hearing loss and deafness including diagnostic
testing strategies based on their previous experience and cur-
rent knowledge. Participants were queried about their knowl-
edge and experience with EHDI. Each group was asked to con-
sider the benefits and limitations of these programs and
whether adding universal molecular screening for deafness genes
would be an asset to existing newborn screening programs.
Some of the limitations of our study include a relatively

small sample size, which could introduce a self-selection bias,
since participants were informed of the topic of the focus group
at the timeof their recruitment. In the parent and student groups,
a number of participants knew each other, whichmay have influ-
enced their responses to the moderator’s questions.

Data analysis

The focus groups were audio taped and transcribed. Stan-
dard techniques were used to improve the accuracy and reli-
ability of the transcripts.19 Two members of the research team
reviewed the transcripts to correct transcription errors and
clarify inaudible speech and misattributed statements. Four
members of the research team independently reviewed the data
to identify themes and develop a codebook.21 Codes, subcodes,
and definitions, including inclusion and exclusion criteria,
were reviewed and revised by the research team to identify
overlapping or missing codes. Quotations that illustrated the
main themes were identified during the coding process. The
process was subjected to an external audit by a consultant who
independently coded the transcripts and examined them for
accuracy and reliability. The transcripts were then electroni-
cally coded using NVivo (version 2.0) software (QSR Interna-
tional, Doncaster, Victoria, Australia), and themes, trends, and
patterns were identified.

RESULTS
Participants

We conducted five focus groups with ethnically diverse par-
ticipants ranging in size from 5 to 16 individuals (Table 1).
Two of the focus groups consisted of hearing parents of young
deaf children, one consisted of deaf parents of hearing and deaf
children, and two groupswere deaf unmarried adultswhowere
students from Gallaudet University. Among parents, 11/20
participants reported receiving a genetic evaluation for their
child’s hearing loss. Of the deaf adults, 2/24 participants re-
ported receiving a genetic evaluation or had genetic testing for
hearing loss. Deaf adults were students at Gallaudet University
and did not have children, which may have influenced their
attitudes and perceptions.
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Perceptions about genetic testing for deafness

Regardless of the hearing status of participants, responses to
open-ended questions about their general understanding and
how they felt about genetic testing for hearing loss were equally
divided between positive, negative and indifferent. Most
agreed that advances in genetic technology, and improved un-
derstanding of deafness genes represents positive progress.
Many parents used words such as “great,” “it’s a very good
thing,” and “an option that is good for parents” to describe
their feelings about genetic testing. On the whole, all groups
regarded the use of genetic testing to assist in diagnosing the
hearing loss and/or confirming the etiology as a benefit for
parents of deaf children. Additionally, several hearing parents
felt that learning the etiology of the hearing loss helps parents
deal with the grief, guilt, and anxiety resulting from the diag-
nosis of hearing loss. Deaf adults expressed positive motiva-
tions for seeking genetic testing, including to clarify their own
self-identity and to prepare for future children.

“I think it’s very important for us to know who we are, and
how we became deaf. If we didn’t have that opportunity, it
would be like part of us is missing. Also, it’s nice to know if
my kids are going to be deaf or not. If we know what to
expect, then we are ready tomake the right decisions when
it comes to schooling or job choices.” (Deaf unmarried
woman)

A number of deaf parents believed that the availability of
genetic testing for their childrenwas valuable, and they stressed
the importance of educating other parents about the value of
genetic testing. Some parents expressed concern about learn-
ing information through genetic testing that they might not
wish to know. Genetic knowledge was described as a ‘Pando-
ra’s box’ that could be opened through the exploration of
genes.
Both deaf and hearing parents and deaf unmarried adults

expressed other concerns about the reliability of test results
and the common misconception that genetic testing always
provides clear answers about the cause of the hearing loss.

“There should be some sort of caveat saying there is no
guarantee that the genetic testing will give you answers.

That is what happened with my kids. We still don’t know
[the exact cause of their deafness] after all the testing . . ..
There are still hundreds of other genes that haven’t been
discovered. It would [have helped] manage our expecta-
tions.” (Hearing mother of two deaf children)

Attitudes toward carrier testing were evenly split between
positive and negative, whereas attitudes toward prenatal diag-
nosis tended to bemore negative.Many participants expressed
concern about the potential for negative influence on repro-
ductive decision-making and feared couples may decide not to
have children or to terminate a pregnancy because of the in-
creased possibility that a child may be deaf or hard of hearing.

“One of the real issues with genetic testing that bothers me
is that . . . had I known before [my child was born], I may
have made decisions that I may have regretted for the rest
of my life.” (Hearing father of a deaf child)

Despite these concerns, participants in all groups were in-
terested in understanding the chances that their future chil-
dren, their grandchildren, and the children of the extended
family members might be deaf or hard of hearing. While they
worried this information would cause some individuals to
make “bad decisions,” they expressed a great deal of interest in
learning about the potential birth of a deaf child as early as
possible so they may begin to prepare for that child’s language
and education.
While most participants readily point out the benefits of

genetic testing, they often directed the discussion to issues they
consider to be of higher priority. This served as a key point of
divergence between the deaf and hearing groups. For hearing
parents, technologies which provide more information about
the hearing loss were viewed as less helpful than those which
focus on finding a solution for the hearing loss (i.e., having a
means to pay for a hearing aid ismore important than having a
technologywhich helps with understanding etiology). Hearing
parents repeatedly stated that finding solutions is the ‘ultimate
goal’ of genetic research. They understood that this technology
would likely not provide treatment modalities for their own
children, but were interested in assisting in research that would
provide better care and treatment for children in the future.

Table 1
Focus group demographics

Location Recruitment source No. of participants
Sex ratio

(male/female) Age range Ethnicity

Richmond, VA VCU Genetics Clinic 5 hearing parents of child with
hearing loss

4 F/1 M 30–45 5 Caucasian

Washington, DC Gallaudet Genetics Clinic and Laurent
Clerc National Deaf Education
Center

9 hearing parents of child with
hearing loss

8 F/1 M 30–45 5 African-American, 1 Hispanic,
3 Caucasian

Washington, DC Gallaudet University Clinics and
University Faculty/Staff

6 deaf parents of deaf or
hearing children

6 F 25–45 1 African-American, 1 Pacific
Islander, 4 Caucasian

Washington, DC Gallaudet University Student Body 16 deaf adults, unmarried
without children

7 F/9 M 18–30 4 African-American, 2 Hispanic,
3 Asian, 7 Caucasian

Washington, DC Gallaudet University Student Body 8 deaf adults, unmarried
without children

4 F/4 M 18–30 1 African, 1 African-American, 1
Hispanic,5 Caucasian

Attitudes toward advances in genetic testing for deafness
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“Answers are good, but solutions are more important.
What does testing for testing sake and knowing [mean]
unless it leads to something? To me, it is useless. I am
looking for solutions at this point.” (Hearing father of a
deaf child)

This is in stark contrast to the opinions of deaf parents and
the deaf unmarried adults, who repeatedly stated that they
were opposed to using genetic technology to find a cure for
deafness or to eliminate the “deaf gene.” Deaf individuals were
much more interested in using genetic testing to help them
understand the cause of hearing loss in themselves and their
children.

“To use [genetic testing] for the purpose of eliminating the
deaf gene or preventing the growth of the deaf popula-
tion . . .. I think that is very negative. It is negative if you
abort or terminate the pregnancy to stop the genetic trait of
deafness from being passed on. If I, as a deaf person, had a
deaf child, I would be proud to pass on my traditions.”
(Deaf unmarried man)

Perceptions of newborn hearing screening

Most participants, both deaf and hearing had a basic under-
standing of the goals and methods used for audiologic new-
born hearing screening in their state. Newborn screening and
early intervention were clearly recognized as a benefit by all
participants in all focus groups.

“If parents don’t find out until later that their child is deaf,
the child does not have any access to language. I think that
is why deaf children’s English is so poor, because they re-
ally aren’t given the foundations of the language early in
life. Hearing screening is good because parents can be pre-
pared and start as early as possible – the earlier, the better.”
(Deaf unmarried woman)

Even those parents whose children were born before new-
born hearing screening programs had been instituted in their
states were acutely aware of the benefits of early identification
of hearing loss.

Perceptions of molecular newborn screening

Whenqueried about the possibility of including genetic tests
for common forms of hearing loss as part of molecular new-
born screening, comments lacking enthusiasm outweighed
positive comments. Participants liked the idea of including ge-
netic testing because it had the potential to identify at risk
children missed by audiologic screening, but they were not
sure testing all children was worth the expense they perceived
to be associated with such testing. This sentiment was coun-
tered by other parents who were often very passionate in their
beliefs that early identification and intervention should out-
weigh concerns about expense.

“How much more money you have to put into children
[identified later] versus if you start early. The cost in the
long run is way more in terms of. education and function-
ality of that child.” (Hearing mother of a deaf child)

“A lot of kids aren’t diagnosed until they are two because
. . . they [were missed by] early hearing screening. Why
not alert the parents so that they can be better prepared?”
(Hearing mother of deaf child)

Many of the positive comments about molecular newborn
screening for deafness came from the deaf parents.

“There is hearing screening tests for all babies, hearing or
deaf. So it should be the same for genetic testing. Everybody,
all babies, shouldhavegenetic testing.” (Deafmotherof adeaf
child)

All groups discussed whether explicit consent for newborn
molecular screening for genes for deafness is necessary. Slightly
more than half of the parents indicated that explicit consent
should be obtained before such testing is done; however many
felt that this consent could be included in the general hospital
consent used for other, current newborn screening tests.

DISCUSSION

Qualitative research methodologies are increasingly used as
a powerful tool to explore and understand ethical and social
issues,22 such as genetic discrimination and attitudes toward
newborn screening for genetic conditions.23–25 Assessing atti-
tudes of the consumer about potential applications of genetic
testing is a valuable form of “community consultation” from
the population which is most likely to be impacted by the im-
plementation of such testing. With respect to testing deafness
genes, elucidating the attitudes of the parents of children with
hearing loss and deaf adults with andwithout children not only
provides us with an opportunity to understand issues that are
important to them, but also serves as a starting point for the
process of public educationwhere community concerns can be
addressed.
Through focus group discussions we sought to collect qual-

itative data on how parents of deaf children and deaf adults feel
about genetic testing, audiologic newborn hearing screening,
and the potential to offer molecular newborn testing for deaf-
ness genes in conjunctionwith audiologic screening programs.
While these specific topics were identified by the investigators
as being important, the results of our discussion with the focus
group participants validated the significance of these topics to
consumers. In addition, the use of open-ended questions in
these focus groups permitted participants to guide the discus-
sion toward topics of greatest interest to them.
Our results not only support data from previous studies

using quantitative and qualitative methodologies, including
those which document the trends toward acceptance of genetic
testing by the hearing and deaf communities and parents of
deaf children,14–20 but to further serve in documenting atti-
tudes of these groups toward potential future applications of
genetic technologies. The current study which focused on
hearing parents of deaf children, deaf parents and single deaf
adults found that these groups had an overall positive attitude
toward genetic testing for deafness, further indicating the
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trend for increased interest and support for genetic testing
from the deaf community. However, it is important to note
that motivations for seeking genetic testing differed between
deaf and hearing groups. Hearing parents felt that the test re-
sults helped them to accept the diagnosis of hearing loss in their
children, while deaf adults sought genetic testing because of
their curiosity to understand the cause of their hearing loss.
Concerns centered on test reliability and a general sense of
apprehension toward having toomuch information. Deaf par-
ents and adults continued to express some fear that these ad-
vancesmay be used to eliminate or “cure” deafness while hear-
ing parents expressed interest inmore effective treatments and
cited finding a “cure” as a key motivation for participating in
genetic research. Although participants were concerned about
potential negative applications of preconception and prenatal
genetic diagnosis of deafness, they cited several positive appli-
cations, including the ability of parents to plan and prepare for
the needs of a deaf child.
It is difficult to draw definite conclusions about the accep-

tance of adding universal molecular screening for hearing loss
based on our data, although many participants did express
interest due to the advantages of early confirmation of hearing
loss and identification of an etiology. Nance et al.1,26 suggest
that the addition ofmolecular newborn screening as a comple-
ment to audiologic newborn screening will help identify in-
fants with late-onset prelingual hearing loss. Some parents
were concerned about cost effectiveness due to their percep-
tion that hearing loss is rare. However, it is important to note
that the incidence of congenital hearing loss is much higher in
comparison to all the disorders currently screened for at birth.
The ability to identify infants with late onset prelingual hearing
loss that are likely to be missed by audiologic newborn screen-
ing and provide appropriate surveillance and intervention
might outweigh the cost of screening all infants. However, we
are presently not aware of such a program in North America
making it difficult to specifically comment on the cost-benefit
ratio. Surprisingly, many deaf parents were accepting of mo-
lecular screening for deafness genes provided that all babies
were tested and the program was not designed to “cure” or
eliminate deafness.
Our study provides several new insights into the views of

hearing parents and deaf adults on key issues related to genetic
testing for deafness and newborn hearing screening. The po-
tential application of genetic testing for making reproductive
decisions is a sensitive topic. Understanding the different mo-
tivations to seek genetic testing or reservations that hearing
parents anddeaf adults have offers the provider an opportunity
to educate the client and present realistic expectations. Our
findings demonstrate that the opinions held by hearing parents
and deaf adults do not fall into a clear pattern of “good” and
“bad” uses of genetic technology. The issues and concerns elic-
ited by this study should be used to enhance the communication
and information provided to our clients, so that they can make
informed decisions about the use of new genetic technologies.
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